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AB Human thymocytes at several stages of maturation express Fas, yet resist 
apoptosis induction through its ligation. A proximal step in apoptotic 
signaling through Fas is implicated in this resistance, as these cells 
undergo normal levels of apoptosis induction after exposure to tumor 
necrosis factor-alpha. We studied the Fas receptors expressed in human 
thymocytes to search for mechanisms of receptor-mediated inhibition of 



Fas 



Fas 



signaling in these cells. We describe here a unique, membrane-bound form 
of Fas receptor that contained a complete extracellular domain of Fas but 
that lacked a death domain due to alternative splicing of exon 7 . This 

decoy receptor (FDR) was shown to have nearly wild-type ability to bind 
native human Fas ligand and was expressed predominantly at the plasma 
membrane. Unlike soluble forms of Fas receptor, FDR dominantly inhibited 
apoptosis induction by Fas ligand in transfected human embryonic kidney 
cells. Titration of FDR in Fas-expressing cells suggests that FDR may 
operate through the formation of mixed receptor complexes. FDR also 
dominantly inhibited Fas-induced apoptosis in Jurkat T cells. In mixing 



experiments with Ad- type Fas, FDR was capable oi^tehibiting death 
signaling at mola^Pratios less than 0.5, and this WBative level of 
FDR : wild type message was observed in at least some thymocytes tested. 

The 

data suggest that Fas signal pathways in primary human cells may be 
regulated by expression of a membrane-bound decoy receptor, analogous to 
the regulation of tumor necrosis factor-related apoptosis inducing ligand 
(TRAIL) -induced apoptosis by decoy receptors. 
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Fas-mediated apoptosis is an important regulator of cell survival, and 
abnormalities in this system have been shown to result in a number of 
human pathological conditions. A secreted member of the tumor necrosis 
factor receptor superfamily, DcR3, was recently reported to be 
amplified in human lung and colon cancers as a negative regulator of 
Fas-mediated apoptosis. We identified this gene, which we call M68 . M68 
genomic DNA, mRNA, and protein levels were examined in a series of human 
gastrointestinal tract tumors. Using M68 immunohistochemistry and a 
scoring system similar to that used for HER-2/neu, we found that M68 
protein was overexpressed in 30 of 68 (44%) human adenocarcinomas of the 
esophagus, stomach, colon, and rectum. Tumors examined by Northern blot 
revealed M68 mRNA highly elevated in a similar fraction of primary tumors 
from the same gastrointestinal tract regions, as well as in the colon 
adenocarcinoma cell lines SW480 and SW1116. Further, we found M68 protein 
to be overexpressed in a substantial number of tumors in which gene 
amplification could not be detected by fluorescence in situ hybridization 
or quantitative genomic PCR, suggesting that overexpression of M68 may 
precede amplification in tumors. Finally, we find that M68 lies within a 
four-gene cluster that includes a novel helicase-like gene (NHL) related 
to RAD3/ERCC2, a plasma membrane Ras-related GTPase and a member of the 
stathmin family, amplification or overexpression of which may also 
contribute to cell growth and tumor progression. 
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AB Dysregulation of apoptosis, particularly in the Fas/Fas ligand (FasL) 

pathway, is considered to be involved in the pathogenesis of autoimmune 
diseases such as systemic lupus erythematosus (SLE) . Recently, a soluble 
decoy receptor, termed decoy receptor 3 (DcR3), that binds FasL 
and inhibits FasL-induced apoptosis, has been identified. Silicosis is 
clinically characterized not only by respiratory disorders but by 
immunological abnormalities. We have found that serum soluble Fas (sFas) 
levels are elevated in silicosis patients and that sFas message is 
dominantly expressed in PBMC derived from these patients. This study 
examined DcR3 gene expression in PBMC derived from patients with 
silicosis, SLE, or progressive systemic sclerosis (PSS) , and compared it 
with that in healthy volunteers (HV) . The relative expression level of 

the 

DcR3 gene was examined in PBMC derived from 37 patients with 
silicosis without clinical symptoms of autoimmune disease, nine patients 
with SLE, 12 patients with PSS, and 28 HV using the semiquantitative 
multiplex-reverse transcriptase-polymerase chain reaction (MP-RT-PCR) . 

The 

correlation between the relative expression level of the DcR3 

gene and multiple clinical parameters for respiratory disorders and 

immunological abnormalities in individuals with silicosis was analysed. 

The DcR3 gene was significantly over-expressed in cases of 

silicosis or SLE when compared with HV. In addition, the DcR3 

relative expression level was positively correlated with the serum sFas 

level in silicosis patients. It is unclear, however, whether 

over-expression of the DcR3 gene in silicosis is caused by 

chronic silica exposure, merely accompanies the alteration in Fas-related 

molecules, or precedes the clinical onset of autoimmune abnormalities. It 

will be necessary to study these patients further, establish an in vitro 

model of human T cells exposed recurrently to silica compounds, and 

resolve whether the increase in DcR3 mRNA expression is a cause 

or consequence of disease. 
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AB TR6 (decoy receptor 3 (DcR3) ) is a new member of the tumor 

necrosis factor receptor (TNFR) family. TR6 mRNA is expressed in lung 
tissues and colon adenocarcinoma, SW480. In addition, the expression of 
TR6 mRNA was shown in the endothelial cell line and induced by phorbol 
12-myristate 13-acetate/ionomycin in Jurkat T leukemia cells. The open 
reading frame of TR6 encodes 300 amino acids with a 29-residue signal 
sequence but no transmembrane region. Using histidine-tagged recombinant 
TR6, we screened soluble forms of TNF-ligand proteins with 
immunoprecipitation. Here, we demonstrate that TR6 specifically binds two 
cellular ligands, LIGHT (herpes virus entry mediator (HVEM)-L) and Fas 



ligand ( FasL/CD95J^^ These bindings were conf irmed^Lth HEK 293 EBNA 

• cells 

transfected with LIGHT cDNA by flow cytometry. TR6 inhibited 
LIGHT-induced 

cytotoxicity in HT29 cells. It has been shown that LIGHT triggers 
apoptosis of various tumor cells including HT29 cells that express both 
lymphotoxin beta receptor (LTbetaR) and HVEM/TR2 receptors. Our data 
suggest that TR6 inhibits the interactions of LIGHT with HVEM/TR2 and 
LTbetaR, thereby suppressing LIGHT- mediated HT29 cell death. Thus, TR6 
may play a regulatory role for suppressing in FasL- and LIGHT-rnediated 
cell death. 
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The death receptors Fas and tumor necrosis factor receptor 1 (TNFR1) 
trigger apoptosis upon engagement by their cognate death ligands. 
Recently, researchers have discovered several novel homologues of Fas and 
TNFR1: DR 3, 4, 5, and 6 function as death receptors that signal 
apoptosis, whereas DcR 1, 2, and 3 act as decoys that compete with 
specific death receptors for ligand binding. Further, mouse gene knockout 
studies have enabled researchers to delineate some of the signaling 
pathways that connect death receptors to the cell's apoptotic machinery. 
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AB Fas ligand (FasL) is produced by activated T cells and natural killer 
cells and it induces apoptosis (programmed cell death) in target cells 
through the death receptor Fas/Apol/CD95 . One important role of FasL and 
Fas is to mediate immune-cytotoxic killing of cells that are potentially 
harmful to the organism, such as virus-infected or tumour cells. Here we 
report the discovery of a soluble decoy receptor, termed decoy receptor 3 
(DcR3) , that binds to FasL and inhibits FasL-induced apoptosis. 
The DcR3 gene was amplified in about half of 35 primary lung and 
colon tumours studied, and DcR3 messenger RNA was expressed in 
malignant tissue. Thus, certain tumours may escape FasL-dependent 
immune-cytotoxic attack by expressing a decoy receptor that blocks FasL. 
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in human monocytes and macrophages. 
Halaas O; Vik R; Ashkenazi A; Espevik T 
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Monocytes express cytotoxic factors of the tumour necrosis factor (TNF) 
ligand superfamily, including TNF and Fas ligand, both on the 
cell surface and in secreted form. In this report, we show that human 
monocytes and monocyte-derived macrophages stimulated with 
lipopolysaccharide (LPS) express AP02 ligand (AP02L, TRAIL), a recently 
discovered cytotoxic member of the TNF ligand superfamily. LPS increased 
the transcription of AP02L mRNA in monocytes and macrophages. Flow 
cytometric analysis showed low surface and high intracellular levels of 
AP02L, and LPS increased the expression of both. In addition, LPS 
increased the monocyte- and macrophage-mediated cytotoxicity against the 
AP02L-sensitive Jurkat and RPMI-8226 cells. Addition of the AP02L-binding 
decoy receptor 1 (DcRl)-Fc fusion protein inhibited the 

cytotoxicity by 30-70%. LPS also stimulated the release of soluble AP02L 
from the monocytes and macrophages. Monocytic phagocytosis of target 

was increased by LPS and partially inhibited by DcRl-Fc. Taken together, 
these data demonstrate a novel mechanism of cytotoxicity mediated by 
LPS-activated human monocytes and macrophages. 
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Apo2 ligand (Apo2L, also called TRAIL) is a member of the tumor necrosis 
factor (TNF) cytokine family. The closest homolog of Apo2L is CD95 ( 
Fas/Apol) ligand, to which it has 24% amino acid sequence 

identity. Similar to CD95L, Apo2L activates rapid apoptosis in many types 
of cancer cells; however, whereas CD95L mRNA expression is restricted 
mainly to activated T cells, natural killer cells, and immune-privileged 
sites, Apo2L mRNA occurs in a wide variety of tissues. Most normal cells 
appear to be resistant to Apo2L's cytotoxic action, suggesting the 
existence of mechanisms that can protect against apoptosis induction by 
Apo2L. The first receptor described for Apo2L, called death receptor 4 
(DR4), contains a cytoplasmic "death domain"; DR4 transmits the apoptosis 
signal carried by Apo2L. We have identified three additional receptors 
that bind to Apo2L. One receptor, called DR5, contains a cytoplasmic 

domain and signals apoptosis much like DR4 . The DR4 and DR5 mRNAs are 
expressed in many normal tissues and tumor cell lines. The second 
receptor, designated decoy receptor 1 (DcRl), is a 

phospholipid-anchored cell-surface protein that lacks a cytoplasmic tail. 
The third receptor, called DcR2, is structurally similar to DR4 and DR5 
but has a truncated cytoplasmic death domain and does not transmit a 

signal. The mRNAs for DcRl and DcR2 are expressed in multiple normal 
tissues but in few tumor cell lines. Transfection experiments indicate 
that DcRl and DcR2 act as decoys that prevent Apo2L from inducing 
apoptosis through DR4 and DR5 . These decoy receptors thus represent a 
novel mechanism for regulating sensitivity to a pro-apoptotic cytokine 
directly at the cell's surface. The preferential expression of these 
inhibitory receptors in normal tissues suggests that Apo2L may be useful 
as an anticancer agent that induces apoptosis in cancer cells while 
sparing normal cells. 
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AP02 ligand: A novel lethal weapon against malignant 
glioma . 
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is a novel CD95L (Fas/APO-l-L) homologous 
cytotoxic cytokine that interacts with various receptors which transmit 
(DR4, DR5) or inhibit (DcRl, DcR2 ) an apoptotic signal. Here, we report 
that human glioma cell lines preferentially express mRNAs for agonistic . 
death receptors DR4 (8/12) and DR5 (11/12) rather than the 
death-inhibitory decoy receptors DcRl (4/12) and DcR2 (2/12). Ten of 12 
cell lines are susceptible to AP02L-induced apoptosis. The resistant cell 
lines, U138MG and U373MG, are cross-resistant to CD95L-induced 
apoptosis . 

Similar to CD95L-induced apoptosis, AP02L-induced apoptosis is inhibited 
by ectopic expression of the caspase inhibitor, crm-A, or of bcl-2, or by 
coexposure to the corticosteroid, dexamethasone, or the lipoxygenase 
inhibitor, nordihydroguaretic acid. There is no correlation between p53 
genetic status of the cell lines and their susceptibility to 
AP02L-induced 

apoptosis, but the latter is moderately enhanced by ectopic expression of 
wild-type p53. AP02L targeting may be a promising approach for 
selectively 

targeting apoptosis to human malignant glioma cells. 
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AB AP02L (TRAIL) is a novel CD95L ( Fas/APO-l-L) 

homologous cytotoxic cytokine that interacts with various receptors which 
transmit ( DR4 , DR5) or inhibit (DcRl, DcR2) an apoptotic signal. Here, we 
report that human glioma cell lines preferentially express mRNAs for 
agonistic death receptors DR4 (8/12) and DR5 (11/12) rather than the 
death-inhibitory decoy receptors DcRl (4/12) and DcR2 (2/12) . Ten of 12 
cell lines are susceptible to AP02L-induced apoptosis. The resistant cell 
lines, U138MG and U373MG, are cross-resistant to CD95L-induced 

apoptosis . 

Similar to CD95L-induced apoptosis, AP02L-induced apoptosis is inhibited 
by ectopic expression of the caspase inhibitor, crm-A, or of bcl-2, or by 
coexposure to the corticosteroid, dexamethasone, or the lipoxygenase 
inhibitor, nordihydroguaretic acid. There is no correlation between p53 
genetic status of the cell lines and their susceptibility to 
AP02L-induced 

apoptosis, but the latter is moderately enhanced by ectopic expression of 
wild-type p53. AP02L targeting may be a promising approach for 
selectively 

targeting apoptosis to human malignant glioma cells. 
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